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Compressed Spectra Example - gluino 3-body
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Compressed Spectra Example - gluino 3-body
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• CMS-PAS-SUS-12-028
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(b) eqeq ! qec0q̄ec0 (Model T2)
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(c) ebeb ! bec0b̄ec0 (Model T2bb)
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(e) egeg ! bb̄ec0bb̄ec0 (Model T1bbbb)

Figure 10: Upper limit on cross section at 95% CL as a function of mq̃ or mg̃ and mLSP for various
simplified models. The solid thick black line indicates the observed exclusion region assuming
NLO+NLL SUSY production cross section. The thin black lines represent the observed ex-
cluded region when varying the cross section by its theoretical uncertainty. The dashed purple
lines indicate the median (thick line) ±1s (thin lines) expected exclusion regions.
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Signal vs. Background

m̃g = 1000 GeV, m̃� = 900 GeV

Z + jets

LHC 13 TeV, 
3000 fb-1

How to get MC 
statistics at 

high luminosity?

Generate more events?

10 models

X 10 kinematic points 

X 10^7 events

= 1 billion events

g̃ ! qq̄�̃
N=50,000 

(� = 0.3 pb)
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Weighted events!
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Weighted events!

g̃ ! qq̄�̃

Z + jets

LHC 13 TeV, 
3000 fb-1

How to get MC 
statistics at 

high luminosity?

m̃g = 1000 GeV, m̃� = 900 GeV (� = 0.3 pb)

Kinematically weighted!

10 models

X 10 kinematic points 

X 10^5 events

= 10 million events

Thursday, April 4, 13



Kiel Howe, Stanford, Brookhaven Snowmass Energy Frontier Workshop ’13

Compressed Spectra - Kinematics
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Compressed Spectra - Kinematics
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Weighted event generation

Goal:  Generate events in appropriate bins of jet recoil momentum
(in practice, HTJ) 

Procedure: (see http://www.stanford.edu/~timcohen/WeightedEventsUsingMadgraph.pdf)
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Weighted event generation

Goal:  Generate events in appropriate bins of jet recoil momentum
(in practice, HTJ) 

1) Differential Cross Section from MadGraph Survey
    (steps of 100 GeV) d�

HTj (GeV)

2) divide into bins

�tail <
10

3000fb�1

�n

�>n
= x = 0.9
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Weighted event generation

Goal:  Generate events in appropriate bins of jet recoil momentum
(in practice, HTJ) 

1) Differential Cross Section from MadGraph Survey
    (steps of 100 GeV) d�

HTj (GeV)

2) divide into bins

�tail <
10

3000fb�1

�n

�>n
= x = 0.9

3) generation (MG5 + 
pythia), N=10000 in 
each bin
4) Reconstruction and 
combine with weights

Procedure: (see http://www.stanford.edu/~timcohen/WeightedEventsUsingMadgraph.pdf)
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Performance - compressed

Relative error

binned
MET distribution
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Performance - large splitting

Relative error

binned
MET distribution

Thursday, April 4, 13



Kiel Howe, Stanford, Brookhaven Snowmass Energy Frontier Workshop ’13

Conclusions

• Weighting used for SLAC group Snowmass 
Simplified model scans 
(see earlier talk and 
http://www.stanford.edu/~timcohen/SimplifiedModelsForSnowmass.pdf)

• Provides high statistics MC for interesting 
kinematic regimes at high luminosity upgrades

• Easily implementable with MG5/Pythia/Delphes
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Questions?
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